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Revised 7/12/99
INDIANA DEPARTMENT OF TRANSPORTATION

MATERIALS AND TESTS DIVISION

RANDOM SAMPLING
ITM No. 802-99P

1.0 SCOPE

1.1 This procedure is used to determine the random unit, random quantity, or random
location for sampling of construction materials.  Use of this method is intended to
minimize any bias on the part of the person taking the sample.

1.2 The values stated in either SI metric or acceptable English units are to be regarded
separately as standard, as appropriate for a specification with which this ITM is
used.  Within the text, English units are shown in parenthesis.  The values stated
in each system may not be exact equivalents; therefore each system shall be used
independently of the other, without combining values in any way.

2.0 SIGNIFICANCE AND USE

2.1 This ITM is used to determine the unit, quantity, or location of the material to be
sampled for acceptance in accordance with the Standard Specifications.

3.0 RANDOM NUMBERS

3.1 The Random Number Tables consist of a list of numbers in blocks which are to be
used in the random selection process.  Only the Tables listed as Attachments to
this ITM may be used.

3.2 To use a Random Number Table select without looking one block in the table.

3.3 After selecting the block, the top left number in the block is the first random
number used.  If a pair of random numbers are needed, the adjacent number
within the block is used.

3.4 Proceed down the vertical column for additional numbers and proceed to the top
of the adjacent column to the right, if available, when the bottom of the column is
reached.  When the bottom of the last column on the right is reached, proceed to
the top of the column of the first column on the left in the table.
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If a pair of numbers are needed, proceed down the vertical column by pairs for
additional numbers, and proceed to the adjacent top block to the right, if available.
When the bottom pair of numbers on the right is reached, proceed to the top block
on the left in the table.

3.5 If each number or pair of numbers in the table is used for the random selection
process, select a new starting block in accordance with 2.3 and repeat the
procedure.

3.6 If the random location results in a location that a sample is not allowed, then the
random number shall be discarded and the next random number in sequence will
be used, unless otherwise indicated.

4.0 PROCEDURE -- RANDOM UNIT

4.1 Identify the number of units from which a random unit is required and label these
units numerically beginning with 1 and increasing until all the units have a
different number.

4.2 Select a random number in accordance with 2.0.

4.3 Multiply the number of units by the random number.

4.4 Round up the resulting number to the next whole number to determine the random
unit.

Example:

Number of Samples = 4
Random Number = 0.698
Random Sample = 4 x 0.698 = 2.792

   (Round up to 3)

5.0 PROCEDURE -- RANDOM QUANTITY

5.1 Identify the quantity from which a random quantity is required.

5.2 Select a random number in accordance with 2.0.

5.3 Multiply the quantity by the random number.

5.4 The resulting number is the random quantity to be sampled.

5.5 The sample is obtained from the truck containing the random quantity.
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Example No. 1:

Sublot Size = 380 Mg of HMA
Random Number = 0.871
Random Quantity = 380 x 0.871 = 331 Mg

Sample HMA from the truck containing Mg number 331.

Example No. 2:

Sublot Size = 40 m3 of superstructure concrete
Random Number = 0.399
Random Quantity = 40 x 0.399 = 16 m3

Sample concrete from truck containing m3 number 16.

6.0 PROCEDURE -- RANDOM LOCATION PER LENGTH

6.1 Identify the length from which a random location is required.

6.2 Select a random number in accordance with 2.0

6.3 Multiply the length by the random number.

6.4 The resulting number is the random distance.

6.5 Add the random distance to the beginning of the length to determine the random
location.

7.0 PROCEDURE -- RANDOM LOCATION PER AREA

7.1 Identify the area from which a random location is required.

7.2 Select a pair of random numbers in accordance with 2.0.  Use the first number for
the longitudinal location and the second number for the transverse location.

7.3 Determine the longitudinal length in accordance with 5.0

7.4 Multiply the transverse width by the random number.
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7.5 The resulting numbers represent the random location.

Example No. 1:

HMA -- Plate Samples.  The random location of a plate sample is determined
from a random quantity, random longitudinal distance, and transverse distance as
follows:

1. A random quantity is determined in accordance with 4.0.

2. The random longitudinal distance is determined from the length the
mixture is placed by the truck containing the random quantity.  The
starting station for the longitudinal distance is the location of the paver
when the truck begins unloading into the paver or material transfer device.
Computations are made to the nearest 1 m (1 ft).

3. The random transverse distance is determined using the width of the
course being placed.  Computations are made to the nearest 0.1 m (0.1 ft).
The distance is measured from the right edge of the course determined by
looking in the direction of increasing station numbers.

Plate samples will not be taken at the following locations:

1. Less than 0.3 m (1 ft) from the edge of the course; or

2. A course thickness less than 1.5 times the maximum particle size.

Calculations:

A 25.0 mm base mixture is being placed at 180 kg/m² for a width of 3.6 m.  The
truck contains 18 Mg of mixture.  The station of the paver when the truck begins
unloading is 10+500.

Sublot Size = 1000 Mg
Random Number = 0.613
Random Quantity = 1000 x 0.613

= 613

Length of Load =                                 Load Weight (Mg)                        x
1000

   Avg. Planned Quantity (kg/m²) x Width (m)

=         18         
      180 x 3.6
= 28 m
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Random Numbers = 0.428, 0.417
Longitudinal Distance = 28 x 0.428 = 12 m
Random Location = 10+500 + 12 = 10+512
Transverse Distance = 3.6 x 0.417 = 1.5 m

Example No. 2:

HMA -- Density Using Cores.  The station at which a core is taken is determined
using the length of pavement needed for a sublot of HMA.  The transverse
distance is determined using the width of the course being placed and is measured
from the right edge of the course determined by looking in the direction of
increasing station numbers.  Computations for the longitudinal distance are made
to the nearest 1 m (1 ft) and computations for the transverse distance are made to
the nearest 0.1 m (0.1 ft).  Cores will not be taken at the following locations:

1. Less than 75 mm (3 in.) from a confined edge of the course being placed;
2. Less than 150 mm (6 in.) from a non-confined edge of the course being

placed; or
3. A course thickness less than 1.5 times the maximum particle size.

Calculations:

A 19.0 mm intermediate mixture is being placed at 120 kg/m² for a width of 3.6
m.  The starting station of the sublot is 15+800.

The sublot size is 1000 Mg.

Length of Sublot =                        Sublot Size (Mg)                            x
1000

Avg. Planned Quantity (kg/m²) x Width (m)

=      1000           x 1000
      120 x 3.6

= 2315

Random Numbers = 0.256 , 0.561
Longitudinal Distance = 2315 x 0.256 = 77 m
Random Station = 15+800 + 77 = 15+877
Transverse Distance = 3.6 x 0.561 = 2.0 m
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Example No. 3:

PCCP - Core Thickness.  The station at which a core is taken is determined using
the length of pavement needed for the sublot of PCCP.  The transverse distance is
determined using the width of pavement being placed, and is measured from the
right edge of the lane determined by looking in the direction of increasing station
numbers.  Computations for the longitudinal distance are made to the nearest 1 m
(1 ft) and computations for the transverse distance are made to the nearest 0.1 m
(0.1 ft).  Cores will not be taken at the following locations:

1. Less than 0.6 m (2 ft) from a D-1 contraction joint;

2. Less than 75 mm (3 in.) from the longitudinal joint; or

3. Less than 1.5 m (5 ft) from a transverse construction joint.

If a core location is less than 0.6 m (2 ft) from the edge of pavement, a new
location will be determined by subtracting or adding 0.6 m (2 ft) from the random
transverse distance.  If a core location is over a dowl bar, a new location will be
determined by subtracting or adding 1 m (3 ft) from the random station.  If a core
location is less than 1.5 m (5 ft) from a transverse construction joint, a new
location will be determined by subtracting or adding 1.5 m (5 ft) from the random
station.

Calculations:

A PCCP is being placed at a width of 3.6 m and the starting station of the sublot is
7+500.  The sublot size is 2000 m2.

Length of Sublot      =             Sublot Size( m²)          
       Width (nearest 0.1 m)

= 2000  = 556 m
 3.6

Random Numbers = 0.935, 0.114
Longitudinal Distance = 556 x 0.935 = 520m
Random Station = 7+500 + 520 = 8+020
Transverse Distance = 3.6 x 0.114 = 0.4 m

   (Too close to edge of
    pavement)
= 0.4 + 0.6 = 1.0 m
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8.0 PROCEDURE -- RANDOM TARGET AREA

8.1. Determine the area from which a random location is required to the nearest 1 m2

(1 yd2).

8.2. Divide the area by 100 and round down to the nearest whole number.  The
resulting number will be the number of segments within the area that are available
for sampling.

8.3. Divide the area by the number of sample segments to determine the sample
segment size to the nearest 1 m2 (1 yd2).

8.4. Select a random number in accordance with 2.0.

8.5. Multiply the number of sample segments by the random number and round down
to the nearest whole number.  The resulting number represents the random target
area.  The sample will be taken from material placed within the random target
area.

8.6. Divide the sample segment size by the width of the area and round to the nearest
0.1 m (0.1 ft) length.  The resulting number is the length of the random target
area.

8.7. Multiply the random target area by the length of the random target area and round
to the nearest whole meter.  The resulting number will be the distance to the
beginning of the random target area as measured from the start of the area to be
sampled.

Example:

Portland Cement Concrete Pavement (PCCP) -- Plastic Concrete Samples.  The
location of the random target area is determined for each sublot.  The PCCP
sample is taken from material placed within the random target area.

Calculations:

A PCCP is being placed at a width of 3.6 m and the starting station of the sublot is
10+250.  The sublot size is 2000 m2.

Number of Sample Segments = 2000   =   20
    100

Sample Segment Size = 2000   =   100 m2

     20

Random Number = 0.830
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Random Target Area = 20 x 0.830 = 16.6
    (Round down to 16)

Length of Random Target Area  = Sample Segment Size (m2)
     Width (nearest 0.1m)

= 100   =   27.78 m
    3.6   (Round to 27.8 m)

Distance to the beginning of the Random Target Area   = 16 x 27.8
= 444.8 m (Round to 445 m)

Calculations:

A PCCP is being placed at a width of 7.2 m and the starting station of the sublot is
16+500.  The sublot size is 450 m2.

Number of Sample Segments = 450   =   4.5
   100   (Round down to 4)

Sample Segment Size = 450   =   112 m2

     4

Random Number = 0.361
Random Target Area = 4 x 0.361 = 1.4

   (Round down to 1)
Length of Random Target Area = Sample Segment Size (m2)

        Width (nearest 0.1m)
= 112   =   15.56 m
    7.2   (Round to 15.6 m)

Distance to the beginning of the Random Target Area  = 1 x 15.6 m
    = 15.6 m
(Round to 16 m)
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